A financial report restatement reflects errors in the previous financial statement, and thus it increases investors' doubt about the credibility of the financial statement. The primary objective of this paper is to examine whether restatement announcements imply increased fraud risks in Chinese firms in the context that up to one quarter of listed companies have restated their financial reports in China, and explore the implications of the content, severity and reasons for restatements with respect to fraud. In this paper, firms with financial restatements prove to be more likely to be labeled as fraudulent by regulators in China. Second, the following results also are revealed: (1) financial statements, except balance sheet restatements, provide insights into the revelation of fraudulent behaviors, (2) the severity of restatements is positively correlated with future fraud disclosures, and (3) restatements due to negligence are positively correlated with future fraud occurrences. These results imply that restatement announcements and their different characteristics provide important information for detecting financial statement fraud.
Introduction
According to the report of Association of Certified Fraud Examiners (2016), the total losses for all fraud cases exceeded $6.3 billion, with 23.2% of cases causing losses of $1 million or more. Financial statement fraud occurred in less than 10% of cases but caused a median loss of $975,000 per scheme, and the median loss for single cases was $150,000. Meanwhile, restatements increased by 101% from 2000 to 2011 in the US. Hennes, Leone, and Miller (2008) and Kim, Baik, and Cho (2016) detected financial statement fraud by distinguishing irregularities from errors in restatements. BenYoussef and Breton (2016) identified fraud by analyzing the content of corporate 8-K restatement reports. All of these studies are devoted to the problem that which kinds of restatements could be ascribed to fraud. However, research on the connection between restatements and firms' incentives to participate in fraud remains scarce. When internal controls and supervision systems are weak or have failed, an accounting restatement could be the first indication that accounting fraud has occurred (Land, 2010) . Restatements are evidences of manipulation and internal control weaknesses within the company (Plumlee & Yohn, 2015) . These indicate that firms' restatements can be early warning signs for investors to suspect fraud.
In China, the number of restatements increased by 210% from 2009 to 2013. The restatements have received scant attention from academics, in contrast to the high attention which American restatements have received from U.S. academics. Given the differences in institution and legislation between the U.S. and China, the findings in U.S. cannot be generalized to the context in China. Srinivasan, Wahid, and Yu (2014) found that U.S. listed foreign companies under a weak rule of native law are different from U.S. local firms in the characteristics of their restatements. The cost of accounting misstatements in China is much cheaper than that in a mature market (Wang & Wu, 2011) . Accordingly, the purpose of this paper is to test whether the Chinese firms with a restatement are also more likely to be found guilty of corporate fraud in the future.
The paper begins with analyzing the restatements filed from 2009 to 2013 and the frauds dated from 2009 to 2016 in China to provide empirical evidence that restatement firms are more inclined to conduct fraudulent activities relative to the non-restatement sample. Furthermore, S. Scholz (2013) reported that fewer restatements involved serious issues, such as irregularities or fraud, while error restatements accounted for 65% of the total restatements. Christensen (2010) also stated that accounting should pay more attention to errors since errors were essential for the updating of beliefs. Therefore, this paper further examines how different kinds of restatements influence the revelation of future fraud.
Our study contributes to the literature in several ways. First, prior studies tend to focus on identifying the fraud in restatements under the proposition that the restatements use variants of the words "fraud" or "irregularity" (Hennes et al., 2008) . However, Chinese enterprises have seldom utilized the words "fraud" and "irregularity" in their restatements, thus it is difficult to find the relationship between restatements and fraud. We fill this gap in order to assess the relationship of restatements with future fraud detection. Second, the intent of managerial restatements is always difficult to capture. Hennes et al. (2008) have classified restatements into errors and irregularities (fraud) according to managerial intent. In contrast to those studies, this paper seeks to better understand the characteristics of restatements in order to provide details for proving fraud intent. The paper also provides insights for regulators, researcher and auditors. The government always pays little attention to the implications of restatements. However, the findings in this paper suggest that financial restatements are red flags of future fraud, which will prompt regulators to pay more attention to financial restatements. In addition, researchers and auditors who are interested in fraud detecting should focus on the characteristics of restatements and their relationship with firms' future fraud. Furthermore, our studies also focus investors' attention on the implications of restatements and their benefits by identifying which restatement contents can predict fraud.
The rest of the paper is structured as follows. Section 1 reviews the related literature and develops our hypotheses. Section 2 defines the variables and explains our models. Section 3 reports the empirical findings and the last Section concludes.
Literature review

Restatements for fraud prediction
According to the Financial Reporting and Auditor Task web page of the SEC's website, "The financial statement restatements are areas susceptible to fraudulent financial reporting". As we all know, restatements can lead to a decrease in accounting credibility (Trompeter, Carpenter, Desai, Jones, & Riley, 2013; Hirschey, Smith, & Wilson, 2015) . Recent studies suggest that non-restatement firms will be less exposed to managerial risk and bankruptcy risk compared to restatement firms (Dorminey, Fleming, Kranacher, & Riley, 2012) . Hennes et al. (2008) and Kim et al. (2016) focused on how to distinguish fraud-related restatements from error-related restatements. Few had built a direct connection between financial restatements and future revelations of fraud, except for Fang, Huang, and Wang (2017) , who insisted that errors discouraged fraud by lowering the firms' value or incentivized fraud by proving a camouflage effect. For this reason, the link between restatements and unrevealed fraud is explored in this paper. The first hypothesis is developed as follows:
Hypothesis 1: There is significant relationship between financial report restatements and future fraud revelations.
Characteristics of restatements and fraud prediction
Based on the above studies, we further question whether different characteristics of restatements are more indicative of future fraud than others. Palmrose, Richardson, and Scholz (2004) identified the characteristics of restatements by measuring the core earnings restatements, the number of accounts affected, the change in the net income to assets, and the number of years restated. Wei, Li, and Chen (2010) and Zhang, Huang, and Habib (2018) also studied market reactions to different types of Chinese firms' restatement, including the types, reasons, content and scope of restatement announcements, etc. This paper examines the effects of the content, severity and reasons for restatements on subsequent fraud revelations.
Content of restatement and fraud prediction
In view of the U.S. General Accounting Office (2003) , Jiang, Cui, and Wang (2010) and Ma, Du, and Zhang (2018) on the classification of financial restatements, we partitioned the content of restatements into six categories: (1) core earnings, (2) noncore earnings, (3) reclassification of cash flow items, (4) reclassification of balance sheet items, (5) footnotes of financial statements, and (6) innocent errors. Through reading the numerous restatement disclosures, we further classify the footnotes of financial restatements into the following categories: related-party transactions; acquisitions and mergers; shareholders, executives, suppliers and customers; revenue and cost analysis; restricted assets and others. Lee, Ingram, and Howard (1999) found that the difference between the adjusted net income and operating cash flow for fraudulent firms is significantly greater in the fraud pre-discovery years. Therefore, the earnings and cash flow relationship can be used as a signal of potential fraudulent financial reporting. Firth, Rui, and Wu (2011) also studied the relationship between restatements based on income statement and balance sheet corrections and fraud in China. None of these studies examined the individual economic consequences of innocent errors in restatements as a result of their small effects on markets and investors. Tan and Young (2015) found that little restatement firms have higher profitability and a lower likelihood of reporting misstatements compared with big restatement firms. However, Baucus (1994) argued that corporate illegality runs the gamut from unintentionally illegal corporate behavior to intentionally illegal corporate behavior to corporate crime. There is also few literature on the footnote restatements (Fang, Lobo, Zhang, & Zhao, 2018) . All of the above discussion leads to the following hypotheses:
Hypothesis 2a: There is significant relationship between the restatements related to corrections of core earnings, noncore earnings, cash flow and balance sheet items and future fraud revelation.
Hypothesis 2b: There is significant relationship between innocent error restatements and future fraud revelations.
Hypothesis 2c: There is significant relationship between footnote restatements and future fraud revelations.
Severity of restatement and fraud prediction
The more severe the restatement is, the more serious the accounting problem and the higher the probability of a fraud revelation are. We use three measures for the severity of the restatement. The first is the Duration, which is measured by the number of quarters that the company restates (Badertscher, & Burks, 2011; Schmidt & Wilkins, 2013; BenYoussef & Khan, 2018) . The second is the Revision Number, which is denoted by the number of revisions in one year (Wang & Wu, 2011; Srinivasan et al., 2014) . The third is the Revision Accounts, which is calculated by the Sum of the account groups involved in the restatement (Palmrose et al., 2004; He, Sarath, & Wans, 2019) . The account groups are revenues, the costs of sales, operating expenses, one-time items, non-operating expenses and other. All these proxies are indicators of the degree of accounting errors in restatements. Singer and Zhang (2018) used the timeliness of misstatement discoveries as a proxy for reliable financial reports. The high detection speed of restatements is beneficial to improving the financial reporting reliability (Badertscher & Burks, 2011) . Schmidt and Wilkins (2013) found that corporate restatements with fraud are more likely to delay their disclosure. Furthermore, Wang and Wu (2011) contended that the low frequent restatements reflected a high accounting quality, but Srinivasan et al. (2014) found an opposite relationship between the restatement frequency and accounting quality, indicating that a low rate of restatements represents represented opportunistic reporting. Palmrose et al. (2004) found that fraud restatements affected more accounts. He et al. (2019) argue that restatements with materialweakness disclosure of internal control would influence more accounts. Thus, the next hypothesis is as follows:
Hypothesis 3: The larger the number of restatements is, the longer the time periods are, and the more accounts that are involved in the restatements are, the higher the likelihood of fraud for a firm is.
Reasons for restatement and fraud prediction
It is well known that Chinese listed firms attributed their restatements to negligence, mistakes and unknown reasons in the first paragraphs of their restatement reports. Given that restatements generally reflect badly on management, managers may have incentives to act strategically and choose a less transparent restatement disclosure venue (Murphy & Dacin, 2011; Chung & Mccracken, 2014; Demirkan & Platt, 2018) . According to the expanded fraud model presented by Dorminey et al. (2012) , the fraudster as a decision maker will make efforts to conceal his behavior post-fraud. In addition, Corona and Randhawa (2018) find that high-quality companies more often admit mistakes than low quality companies. These studies indicate that restated companies have strategic motives regarding how they disclose restatements. The analyses can improve our understanding of the reasons for restatements.
Hypothesis 4: The restatement attributed to negligence is a positive predictor of future fraud.
Empirical analysis 2.1. Sample selection and data description
The sample data are composed of all A-shares companies listed on the Chinese Stock Exchanges during 2009-2016. The accounting data are extracted from the Wind and China Stock Market Accounting Research (CSMAR) databases. The study started from 2009 because financial statement fraud became prevalent after the global financial crisis in 2008. The restatement data is collected during the period from 2009 through 2013. Liou (2008) found an average time lag of around three years from the fraud to its detection. Therefore, We obtain the fraud data from 2009 to 2016, which is similar with the research (Donelson, Ege, & McInnis, 2017) . For example, if a restatement occurred in 2013, the calculation of fraud sample would start from 2013 to 2016 which is released after the issuance of restatement. After deleting the financial service companies and observations with missing corporate governance, ownership and audit data, the final sample includes 10,464 firm-years for 2009 through 2013, 1,188 of which have fraudulent behavior and 1,588 have made restatement announcements respectively.
To identify instances of fraud, this paper gathers securities violations from CSMAR database, and selects cases such as false records, significant omissions, disclosure delays, improper accounting treatments, misleading statements, and asset or profit misstatements that were revealed from 2009 to 2016. We create the Fraud variable, which is equal to 1 if a fraud is published in three years after the disclosure date of the corporate restatements, otherwise is 0. In addition, we create the Fraud_no_reps variable, which is 1 if a fraud is released for the first firm-year in the three year window in order to avoid counting fraud cases repeatedly across multiple firm-years (e.g., the fraud revealed in 2011 may be both counted in 2009 and 2010 fraud sample, Fraud is set to 1 in both year 2009 and 2010, and Fraud_no_reps is set to 1 only in year 2009). Therefore, the sizes of our Fraud sample and Fraud_no_reps sample are 1188 and 458 respectively.
To obtain the restatement data, we collect our data from the Wind database by searching for the keywords "errors", "irregularities", "amend", "revisions", "supplements", "retroactive adjustment" and "adjustments" in companies' interim and annual disclosures. In China, restatements are triggered by a series of reasons, such as changes in accounting principles, revisions of estimates, and corrections of errors or irregularities. Nevertheless, the changes in accounting principles and revisions of estimates are less likely connected with earnings management (Ahmed & Goodwin, 2007) . Therefore, this paper only studies the restatements related to the corrections of errors or irregularities. Overall, the final sample consists of 1588 firms' restatements from January 1, 2009 to December 31, 2013. Table 1 provides the details of our sample's construction. This table presents the quantity of the fraud and restatement by year. The restatement sample is 2009 through 2013 and the fraud sample is 2009 to 2016. Fraud is equal to 1 if fraud is published in three years after the disclosure date of the corporate restatements. The Fraud_no_reps variable is 1 when the fraud is revealed for the first time in the three year window, in order to count each fraud case only one time across multiple firm-years. The total samples include all the fraud and non-fraud firms.
Research model
The effect of restatements on fraud prediction
To test Hypothesis 1, we build the following binary logistic regression.
( ) 
In Eq. (1), the dependent variable is the probability of corporate fraud. The primary independent variable is RESTATE, which is equal to 1 if the companies make a restatement. Hypothesis 1 predicts that the restatement firms are positively associated with future fraud revelations. Therefore, if the coefficient on RESTATE (a 1 ) is positive and significant, Hy-pothesis 1 is supported by the empirical evidence. In addition, the firm characteristics that influence the relationship between RESTATE and FRAUD in prior research are controlled (Hong, Wang, Ping, & Information, 2014; H.-H. Zhang & L.-Y. Zhang, 2017) . The notations provide the definitions of the variables.
In Table 1 , the fraud sample is only one tenth of the total sample. Fraud detection is similar to finding a needle in a haystack. Due to the relative rarity of fraudulent firms relative to the non-fraudulent control sample, fraud prediction is more difficult. The propensity score matching method excludes the non-restatement firms that are not matched with restatement firms. Therefore, we use the propensity score matching to empirically test Hypothesis 1. This approach matches the treatment firms (restatement) with the most similar control firms (without restatement) on several dimensions using the estimated likelihood of receiving treatment (Perols, Bowen, Zimmermann, & Samba, 2017; Shipman, Swanquist, & Whited, 2016) . Finally, we establish the following logistic regression first, and then use Eq. (1) (2)
The effects of the characteristics of restatement on fraud prediction
To test Hypothesis 2 to Hypothesis 4, we model the probability of fraud as a function of the characteristics of restatements by estimating the following logistic model. (
We take subsamples of the restatement firms to examine whether firms with different characteristics have different effects on the probability of future fraud. The variables in the model describe the different characteristics of restatements. They are CONTENT (core earnings, noncore earnings, cash flow items, balance sheet items, and innocent errors), SEVER-ITY (duration, restated numbers and accounts) and REASON (negligence, mistake and unknown). As in Eq.(1), the main control variables are SZIE, LRATIO, LEVERAGE, EPS, ST, CONCEN, INS_HOLDER, AUD_OPI, BIG4, ROA, EBIT_ASSET, MA_TURN, SOE, IND_ DIRE, and MV. The prior literature has found that the control variables that are included are consistent with fraud prediction (Wang & Wu, 2011; Xin, Zhou, & Hu, 2018) . After controlling the other determinants of fraud, we test how specific characteristics of restatements are correlated with the probability of fraud. Figure 1 presents the descriptive statistics for 1890 restatements of 1588 firms. The number of restatements increases dramatically from 241 restatements in 2009 to 746 restatements in 2013. In Figure 2 , approximately 10% of the restatements affects one or more financial statement items, and 76% are related to the footnotes of financial restatements where shareholders occupy the highest proportion, and innocent errors account for 14%. These suggest that fewer restatements are quantitatively significant. In Figure 3 , half the companies do not provide their restatement reason, one third of companies attribute their restatements to negligence, and only 20% of companies admit their mistakes publicly. Lastly, Figure 4 presents the sample distribution of the restatements by industry from 2009 to 2013 using Guidelines for the Industry Classification of Listed Companies (2012). Except for "Tobacco manufacturing" and "Metal product, machinery and equipment repair", the other industries made restatements. Computers, communications and other industries make the most restatements. Table 2 provides the results of the univariate analysis between the samples of the Restatement firms (RESTATE = 1) and the non-restatement firms (RESTATE = 0). The evidence indicates that Restatement firms have significantly more FRAUD (mean = 0.171) than nonrestatement firms (mean = 0.103). In addition, the mean values of the control variables for non-restatement firms, such as SIZE, EPS, CONCEN, INS_HOLDER, AUD_OPI, BIG4 and MV, are all higher than those for Restatement firms, except for the SOE and ST, which has the opposite effect. Overall, these results suggest that non-restatement firms are healthier and have good corporate governance. They are larger, have higher profits and better audit quality and are also less likely to commit fraud. These univariate findings also provide preliminary evidence in support of Hypothesis 1. Table 3 in the Appendix). The occurrence of fraud in the subsequent three years is significantly positively related with restatements (FRAUD and RESTATE, p-value<0.05). We also note that Restatement firms has significantly negative correlations with SIZE, EPS, CONCEN, INS_HOLDER, AUD_OPI, BIG4, SOE and MV, suggesting that restatement firms have smaller sizes, lower profits and share concentrations and are less likely to have a Big 4 auditor and a clean audit opinion. This may be viewed as prima facie evidence of the predictive ability of restatements regarding future fraud. Finally, the relatively small correlation coefficients among our control variables indicate that there is little evidence of a multicollinearity problem in our variables.
Empirical results
Descriptive statistics of restatements
Univariate results and correlation of fraud prediction model
Multivariate results -restatement and future fraud revelation
Our first research question pertains to the ability of restatements to predict future fraud. To answer this question, we perform multiple regression tests. Table 4 reports our multinational logistic results of Model (1). The first and second columns use FRAUD as the dependent variable, and the coefficient on RESTATE is positive significantly (p-value less than 1%). The results support that firms with a restatement are prone to commit fraud within the next three years compared to non-restatement firms. Furthermore, the marginal effect from the logistical model (untabulated) predicts that the probability of fraud increases 5.18 percentage points from non-restatement firms to restatement firms 1 .
Furthermore, the control variables of SIZE, LRATIO, EPS, CONCEN, AUD_OPI, BIG4, SOE, and MV are all negatively associated with fraud, suggesting that unhealthy firms are more related to the likelihood of fraud (Li & Yan, 2018) . The empirical results provide support for Hypothesis 1, which posits that restatements are earlier warnings for future fraud revelation. We also perform a logistical regression to test the contagion effect of industry restatements on fraud (Ji, Kumar, Pei, & Xue, 2019) . The results are consistent with our main findings, which suggest that industry restatements increase the firms' future fraud revelation (untabulated) . They are also consistent with the view that accounting errors can incentivize fraud by providing camouflage effect on firms (Pfarrer, Smith, Bartol, Khanin, & Zhang, 2008; Fang et al., 2017) .
The third and fourth columns display the results when the dependent variable is FRAUD_ NO_REPS. There is a positive and statistically significant association between RESTATE and FRAUD_NO_REPS (p-values less than 5% and 1%, respectively), implying that the results are not affected by counting fraud repeatedly.
The results for Eq.
(2) are tabulated in Table 5 , Panel A. Through the probabilities of Eq.
(2), we match the firms with restatements (treatment samples) to the firms without restatements (control samples) with the closest predicted probability of restatement. In Panel B, the mean tests between the treatment and control groups reveal no significant differences for all the control observations, showing that we have retained enough covariate balance. Panel C displays the results of Eq. (1) for the 3026 samples obtained by using the propensity score matching method. In the multiple regression model, RESTAT has a coefficient is 0.5634 (p-value<0.01) across all specifications. These suggest firms with restatements are 5.54 percentage points more likely to have a fraud revelation during the next three years compared with firms without restatements. Area under the ROC Curve 0.718 * Coefficients with a two-tailed p-value of 0.10, ** Coefficients with a two-tailed p-value of 0.05, ***Coefficients with a two-tailed p-value of 0.01. Notations provide variable definitions.
Multivariate results -characteristics of restatement and future fraud revelation
This part examines the association between the characteristics of restatements and future fraud revelations. The results for Model (3) are tabulated in Table 6 . Consistent with Hypothesis 1, a significant positive association exists between the characteristics of restatements and future fraud revelations. Table 6 , Panel A1 provides partial support for Hypothesis 2. In support of Hypothesis 2a, except for balance sheet items, corrections of core earnings, noncore earnings and cash flow items are all associated with a significant increase in the likelihood of firms' future fraud (p-values of <0.01, 0.05 and 0.01, respectively). These results indicate that investors shed more light on firms' profits and cash flows than their balance sheet items such that listed companies are more inclined to falsify their profit and cash flow data. This is also consistent with the findings in the existing fraud End of Panel C researches (Lee et al., 1999; Firth et al., 2011) . Likewise, firms with only innocent errors are less likely to engage in fraud, thus providing support for Hypothesis 2b. The finding is also consistent with that of Tan and Young (2015) , who suggested that firms with little errors have better financial performance and are less likely to have a material weakness.
We also test the relationship between the content of footnote restatements and future fraud revelations in Panel A2, Table 6 . Certain types of footnotes could also be indicative of firms' future fraud. The related-party transactions and acquisitions and mergers are positively related to the probability of future fraud (p-value<0.05). The results are consistent with the existing studies (Erickson, Hanlon, Maydew, 2006; Wang, 2011; Fang, Lobo, Zhang, and Zhao, 2018) . They found that acquisitions and mergers are associated with a higher likelihood of fraud, and are often regarded as red flags of fraud. Our evidence also supports Hypothesis 2c, implying that restatements related to footnotes also provide information on detecting fraud. Overall, these results suggest that the content of restatements affect future fraud revelations. Table 6 , Panel B shows the results of an association test between the severity of restatement and fraud revelations. The revision number, duration and revision accounts are also positively associated with the probability of fraud at least 95% significance level. These results clearly support Hypothesis 3 that companies with high severity of restatements have a higher probability of fraud. Contrary to Srinivasan et al. (2014) , our results show that the high frequency of restatements is a signal of future fraud. Our results are also confirmed by Badertscher and Burks (2011) , who found that lengthy restated-period are concentrated in restatements involving fraud. Finally, Hypothesis 4 is totally supported. Panel C reports the regression results. As expected, the coefficient on NEGLIGENCE is significantly positive at the 0.01 level, suggesting that companies that attribute restatements to their negligence are more likely to have a revelation of fraud. This is consistent with the theory developed by Corona and Randhawa (2018) , who maintained that low-quality agents have an incentive to hide their mistakes. 
Conclusions
This study reveals a significant relationship between financial report restatements and future fraud revelations. Firms with a restatement are more likely to commit fraud in subsequent periods. It is found in this paper that the content, severity and reasons for restatements provide warning signs for regulators and investors to suspect fraud. The results in this paper highlight the important economic implications of restatements. Based on the analysis of the restatements, on the one hand, regulators and investors should be alert to profit and cash flow restatements; restatements about related-party transactions, acquisitions and mergers; high severity of restatements and restatements attributed to negligence. In addition, the findings support that the technical error restatements have a negative correlation with future fraud revelations. This finding can help to identify firms with low fraud risks. On the other hand, academics should be aware of the potential implications of restatements for firms' tendency to commit fraud. This study also calls attention to the disclosure of more detailed financial restatements. Chinese firms' restatements provided few details about their revisions, and even have presented inaccurate or incomplete explanations in regard to the underlying causes of the restatements. Regulators should establish some incentives and rules to prompt companies to provide clear and transparent disclosures, which will help quell investors' concerns. The studies provide a valuable insight about the value of restatements for fraud prediction.
This research is subject to some limitations. First, the characteristics of the restatements were collected and analyzed manually, thus there may exist inconsistence due to the devia-tion in understanding. Second, our fraud samples depend on the fraud revelation by the regulators. As a result, the undiscovered fraud firms may influence the fraud detection of the restatements. This is due to the fact that the managerial intent for the restatements is hardly to be measured. So, future studies could aim to develop advanced tools to explore more characteristics of the restatements, and examine whether these characteristics are related with future fraud revelation. The analysis of the linguistic feature of the restatements could help to understand the intent of corporate restatements more deeply in the future work.
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